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IiANDSAT-2 experiment No 28740, The Baltic Sea. 


Analysis in the image and the CCT-tape from LANDSAT-2 
registrations, how to detect and separate densities in 
the accumulations of bluegreen algae near the surface 
for further quantitative estimations have been performed. 


All tests have hitherto been made in a registration scene 
of the north-western Baltic August 6, 1975 ID. 2196- 
0917200 (Pig. 1) . 


By using the 70 mm neg. product (MSS 4) and a microdensi- 
tometer, a. rough estimation of the algal aggregation in 
the surface water was possible. Measurements to determine 
heterogeneities in the algal accumulation were less 
successful because of the aperture of the instrument and 
the striation in the 70 mm product. 

The 70 mm product (MSS 4). has also been tested in an 
automatic Image Reading Instrument System (IRIS) (ref , 
Aslund, N., V. Gersdorf f , N. , Norberg , R. , Nordin, J. 
"IRIS - a two Axis Comparator and Microdensitometer 
Using two Different Scanning Modes", Proc. of the Conf , 
on Image Processing Techniques in Astronomy, Utrecht 
1975, 229-36.) at the Royal Institute of Technology, 
Department of Physics, where density differencies in the 
algal accumulations could be recognized (Fig. 2) . The 
measurements have been made with an aperture of 10 yum, 
where each value printed out by the recorder is a mean 
of 1,0 measurements in each point along the transect in 
area I . 
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This method calls for further tests about the preojuion 
and how to handle the striation in the imagery and how 
to correlate these measurements to our ground truth 
values . 

Promising results have also been obtained by using the 
CCT-tape of the scene. This technique has been possible 
to use by accession at the Swedish Institutve of 
National Defence, Dept. 356 (Akersten, I. A subroutine 
library for handling Multlspectral Pictorial Data. 
Stockholm. FOA report D 30013-E5 (El) , 1974 . 

By using MSS 4 in a first attempt to separate "v;ater'‘ 
from algae the graphs in Pig. 3 show that graylevels 
above 12 indicate algae, where the graylevels 16 an 17 
are counts in the most compact parts of the algal accumul 
tion. 

Figure 4 shows a line printer picture of section A in 
area- I where following code is used to separate densi- 
ties in the algal accumulation . 


Gray level 

Code 

letter 

Algal density 

10 



B 

? 

11 

& 12 


blank 

water 

13 



G 

X ' 

14 



M 

XX 

15 



T 

XXX 

16 



X 

XXXX 

17 



Y 

xxxxx 

TABLE ] 

L . Line 

printer 

code form 

Fig. 3a used in Fig 


In MSS 5, 6 and 7 , only 5 and 6 will be useful, when 
MSS 7 as expected gives no information about the algae 
(Fig. 5b). The 53 pixels in graylevel 2 are scattered 
over the area and show no correlation to the algae 
aggregation. 


MSS 6 (Fig. 5a) however, indicated differences in thu 
reflected signals but is affected by detector dissimi- 
larities because of striation (Fig. 6) which will be 
corrected by a smoothing technique. 

The graylevel histogram for MSS 5, Fig. 7, indicate 
again a split up of the reflected information from the 
surface water containing algae (Fig. 8). 

By using the graylevel information obtained in area I 
another area (area II) , was tested. This area is less 
loaded by algae which is shown in Fig. 9, where more 
than 95 % of the pixel counts are below graylevel 11. 

The same trend was found for MSS 5 (Fig. 10) . 

A small algal streak is shown in Fig. 11 (see Fig, IB). 

The ’’water** north and south of this sweep appear to have 
different graylevels. 

The same situation was found by tests in subareas 
(61 X 132 pixels) containing no algae, north resp. south 
of the streak (Fig, 12) . 

The results indicate the possibility to separate v/ater- 
masses with different status in relation to ecological 
parameters in the Baltic, 

Our experience during this period point on that estima- 
tions and interpretations in the registrations have to 
be carried out by computer techniques in the CCT-tape or 
by an automatic image reading system. That means that 
out effort will be concentrated to improve this techniques 
in cooperation with the Institute of National Defence 
and the Royal Technical Institute to find out a way for 
proper classification in the registrations and for later 
correlation with our ground truth measurements., 

Bengt^Owe Jansson Bo G , Nyqvist 

Principal investigator Co-^investigator 
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Fig. 2. Densily curve along a transect with algal accumulations in area 1 
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Fig. 3a. Gray level histogram of algal aggregation in area I. 
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Fig. 3b. Gray level histogram of surface water r.’ith little or no algae. 
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Fig. 5a. Gray level histogram (MSS6) of section A in area I. 
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Fig. 12. 


Gray level his'''ograrn of 


different water masses 


in the Baltic 


AjjTvnb 

SI aovd TVKioiao 


